A. 


(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

IIMiilllilill 


(19) World InteOectual Property 

Organization 
International Bureau 



(43) International Publication Date 
18 March 20vi4 (18*03.2004) 


(10) International Publication Number 

PCT WO 2004/022911 A2 


(51) Interaational Patent Classification^: E21B 43/08 

(21) International Application Number: 

PCT/EP2003/010004 

(22) International FiUng Date: 

5 September 2003 (05.09.2003) 


(25) Filing Language: 

(26) Fubiication Language: 
(30) Priority Data: 


English 
English 


02078685.1 


6 September 2002 (06.09.2002) EP 


(71) Applicant {for all designated States except US): SHELL 
INTERNATIONALE RESEARCH MAATSCHAFPU 
B*V. [NL/NLJ; Carel van Bylandtlaan 30, NL-2596 HR 
The Hague (NL). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BOSMA, Martin, 


Gerard, Rene [NL/NL]; Volmerlaan 6, NL-2288 GD 
Rijswijk (NL). CORNELISSEN, Erik, Kerst [NL/NL]; 
Volmerlaan 6, NL-2288 GD Rijswijk (NL). DEWAR, 
John, Alexander, Gordon [US/NL]; Volmerlaan 8. 
NL-2288 GD Rojswojk (NL). MASON, David, Leslie 
[US/US]; 1723 Beacon Cove Court, Katy. TX 77450 (US). 
VOLLEBREGT, Jean, Erik [NL/NL]; Volmerlaan 8. 
NL-2288 GD Rijswijk (NL). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM. DZ, EC, EE, ES, R, GB, GD, GE, GH, 
GM. HR, HU. ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, 
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS. MW, MZ, SD, SL. SZ, TZ, UG, ZM. ZW), 

[Continued on next page] 


= (54) Title: WELLBORE DEVICE FOR SELECTIVE TRANSFER OF FLUID 


< 


9\ 



(57) Abstract: A wellbore device is provided which comprises a fluid 
passage for transferring fluid between an earth fonnation and a surface 
facility, and a body transferable from a first mode to a second mode 
upon contact of the body with a selected fluid. Said body is arranged 
so as to substantially close the fluid passage upon transfer of the body 
from the first mode to the second mode due to contact of the body with 
the selected fluid. 


wo 2004/022911 A2 llllillililliilllllllillliilllllilill»HI 


Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, Fl, FR, GB, GR, HU, IE, FT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD. TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 


For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCX Gazette. 


wo 2004/022911 


PCT/EP2003/010004 


WELLBORE DEVICE FOR SELECTIVE TRANSFER OF FLUID • 

The present invention relates to a wellbore device 
comprising a fluid passage for transferring fluid between 
an earth formation and a surface facility. 

In the production of hydrocarbon fluids from a 
wellbore formed in the earth formation it can be desired 
to prevent transfer of a selected fluid between the earth 
formation and the surface facility. For example ^ the 
hydrocarbon fluid reservoir generally overlays a 
water-containing layer of the earth formation. After 
continued production of oil or gas from the reservoir, 
the water level below the reservoir may rise to the level 
of the intake zone of the wellbore. Also, under certain 
conditions of hydrocarbon fluid production an effect 
named "water-coning" may occur whereby water is drawn 
from the water-containing layer to the wellbore intake 
zone. As a result an increased amount of water will be 
produced, at the cost of production of hydrocarbon fluid. 
Such undesired fluid production can significantly reduce 
the economics. of a hydrocarbon fluid prospect. Thus, 
there is a need to provide a means for reducing the 
transfer of undesired fluid while still allowing the 
transfer of desired fluid. 

Accordingly, it is an object of the invention to 
provide an improved wellbore -device comprising a fluid 
passage for transferring fluid between an earth formation 
and a surface facility, which device meets the 
aforementioned need. 

In accordance with the invention there is provided a 
wellbore device comprising a fluid passage for 
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transferring fluid between an earth formation and a 
surface facility, and a body transferable from a first 
mode to a second mode upon contact of the body with a 
selected fluid, said body being arranged so as to 
substantially close the fluid passage upon transfer of 
the body from the first mode to the second mode due to 
contact of the body with the selected fluid. 

It is thereby achieved that, when the selected fluid 
reaches said body, the fluid passage becomes closed so as 
to prevent transfer of the selected fluid between the 
formation and the surface facility. If the selected fluid 
is an undesired formation fluid such as fomation water, 
transfer of the undesired fluid from the formation to the 
surface facility is thus prevented. 

Suitably the wellbore device is adapted to be 
arranged in a wellbore formed in the earth formation. 

Preferably said body has a larger volume in the 
second mode than in the first mode. 

In a preferred embodiment of the device, said body 
comprises a body of swelleable material which swells upon 
contact of the body with the selected fluid, said body of 
swelleable material being arranged so as to substantially 
close each fluid passage upon swelling of said body due 
to contact of the body with the selected fluid. 

Selective inflow of desired fluid into the wellbore 
while preventing inflow of undesired fluid is preferably 
achieved by providing said body with a plurality of said 
fluid passages, whereby only a part of said body is 
swollen due to contact of said part of the body with the 
selected fluid> and wherein the fluid passages formed in 
the swollen part are closed while the fluid passages in 
the remaining part of said body are open. 
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Advantageously the device further includes a 
perforated tubular conduit, and wherein the body of 
swelleable material includes a sleeve of swelleable 
material, said sleeve extending around the perforated 
tubular conduit. 

To prevent sand production from the wellbore, 
suitably the perforated tubular conduit is provided with 
a filter layer preventing flow of sand particles from the 
wellbore to the surface facility. 

Suitably the filter layer is arranged between the 
perforated tubular conduit and the sleeve of swelleable 
material. 

The sleeve can be, for example, a permeable sleeve, 
a perforated sleeve, or a sleeve having an open- weave 
structure. 

The invention will be described hereinafter in more 
detail and by way of example with reference to the 
accompanying drawing ,in which: 

Figure 1 schematically shows an embodiment of the 
wellbore device of the invention. 

Referring to Fig. 1 there is shown a lower part of 
a wellbore 1 formed into an earth formation 3 having a 
zone 4 containing hydrocarbon oil, and a zone 5 
containing water below the hydrocarbon oil zone 4. 
A casing 6 extends from surface to a depth at a selected 
distance from the wellbore bottom 8. A cement layer 10 
between the casing 6 and the wall 12 of the wellbore 1 
fixes the casing 6 in the wellbore. 

A radially expandable production liner 14 extends 
from within the lower end part 16 of the casing 6 to near 
the wellbore bottom 8. The liner 14 includes an upper 
part in the form of liner tube 20, and a lower part in 
the form of a tubular sandscreen 22 which is adapted to 
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substantially prevent inflow of sand into the liner 14 
during production of hydrocarbon oil from the formation 
zone 4. The liner tube 20 and the sandscreen 22 are 
interconnected by a pin-box type connector 24. An upper 
5 portion 18 of the liner tube 20 which extends into the 

casing 6 has been radially expanded against the inner 
surface of the casing 6 so as to form a tight 
interference fit with the casing 6. 

The sandscreen 22 includes a fluid conduit in the 

10 form of base pipe 26 provided with through-holes 2B, 

a filter. layer 30 around the base pipe 26, and 
a swelleable sleeve 32 around the filter layer 30. 
In Figure 1 the right-half portion of the sandscreen 22 
is shown in longitudinal section and the left-hand 

15 portion is shown in side view, whereby parts of the 

filter layer 30 and sleeve 32 of the left-hand portion 
are removed for the sake of clarity. 

The sleeve 32 is made of a swelleable polymer in 
elastomeric configuration, which polymer swells when it 

20 comes into contact with water. A suitable water 

swelleable polymer is starch -polyacrylate acid graft 
copolymer. The material of the sleeve 32 does not 
significantly swell when it comes into contact with 
hydrocarbon oil. Furthermore, the sleeve is provided with 

25 a plurality of fluid passages in the form of through- 

openings 34. The size o^ the through-openings is such 
that these become closed when the polymer material of the 
sleeve 32 swells upon contact with water. 

During normal operation the casing 6 is lowered and 

30 cemented in the wellbore 1, whereafter the liner the 

liner 14 is lowered trough the casing 6. Subsequently the 
liner 14 is radially expanded by pumping, pushing or 
pulling an expander through the liner 14 whereby both the 
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liner tube 20 and the sandscreen 22 . are expanded. 

The upper portion 18 of the liner tube 20 becomes firmly 

fixed to the casing 6 as a result of the expansion 

process. 

* Oil is then produced from formation zone 4, via the 
sandscreen 22 to the interior of liner 14, and from there 
to surface via one or more production tubings 
(not shown) • During the lifetime of the well the level of 
the oil /water contact at the interface of zones 4 and 
5 may rise due to depletion of the oil reservoir. 
As the oil/water contact reaches the lower end of the 
sandscreen 22, the polymer material of a lower end part 
of the sleeve 32 which has come into contact with 
formation water, swells as a result of the contact with 
the water. The through-openings 34 in the lower end part 
of the sleeve 32 are thereby effectively closed. In this 
manner it is achieved. that formation water is prevented 
from flowing into the lower end part of the 
sandscreen 22, while oil can still flow into the 
remaining upper part of the sandscreen 22. The amount of 
through-openings 34 which become closed will gradually 
increase as the water level rises, until all through- 
openings 34 are closed when the water level has reached 
the upper end of the sandscreen 22. 

The swelleable sleeve 32 therefore effectively 
prevents production of significant amounts of formation 
water during the lifetime of the well. 

It will be understood that the scope of the present 
invention is not limited to application of the sleeve of 
swelleable material described above, and that variations 
whereby a swelleable material induces increased inflow 
resistance of an undesired fluid when the material swells 
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upon contact with the undesired fluid are included in the 
scope of the invention. 

Instead of applying the swelleable sleeve around the 
filter layer, the sleeve can be applied between the 
5 • filter layer and the base pipe. Furthermore, the sleeve 
can be provided with an outer protective shroud. 

Instead of expanding the upper portion of the liner 
against the casing to create an interference fit, 
a conventional liner hanger can be used. 
10 Instead of applying the sleeve directly to the filter 

layer, the sleeve can be applied on a carrier weave of an 
inert material, such as steel, glass-or carbon-fibre or a 
non-swelling polymer. 
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C LA IMS 

■ 1. A wellbore device bomprising a fluid passage for 
transferring fluid between an earth formation and a 
surface facility^ and a body transferable from a first 
mode to a second mode upon contact of the body with a 
5 selected fluid, said body being arranged so as to 

substantially close the fluid passage upon transfer of 
the body from the first mode to the second mode due to 
contact of the body with the selected fluid. 

2. The wellbore device of claim 1, wherein the wellbore 
10 device is adapted to be arranged in a wellbore formed in 

the earth formation. 

3. The wellbore device of claim 1 or 2/ wherein said 
body has a larger volume in the second mode than in the 
first mode. 

15 4. The wellbore device of any one of claims 1-3, wherein 

said body comprises a body of swelleable material which 
swells upon contact of the body with the selected fluid, 
said body of swelleable material being arranged so as to 
substantially close the fluid passage upon swelling of 

20 said body due to contact of the body with the selected 

fluid. 

5. The wellbore device of claim 4, wherein the fluid 
passage is formed in the body of swelleable material. 

6. The wellbore device of claim 5, comprising a first 
25 said fluid passage formed in a first part of said body 

and a second said fluid passage formed in a second part 
of said body, wherein the first fluid passage is closed 
due to contact of the first body part with the selected 
fluid, and wherein the second fluid passage is open. 
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7. The wellbore device of claim 6^ wherein the first 
body part comprises a plurality of said first fluid 
passages, and the second body part comprises a plurality 
of said second fluid passages. 

8. The wellbore device of any one of claims 4-7, wherein 
said body of swelleable material is formed as a tube, and 
wherein the, or each, fluid passage passes through the 
wall of the tub^. 

9. The wellbore device of claim 8, further including a 
perforated tubular conduit, and wherein the body of 
swelleable material is formed as a sleeve extending 
around the perforated tubular conduit. 

10. The wellbore device of claim 9, wherein the 
perforated tubular conduit is provided with a filter 
layer for preventing flow bf solid particles from the 
earth formatidn to the surface facility so as to form a 
sandscreen. 

11. The wellbore device of claim 10, wherein the filter 
layer is arranged between the perforated txibular conduit 
and the sleeve of swelleable material. 

12. The wellbore device of any one of claims 9-11, 
wherein the sleeve is one of the group of a permeable 
sleeve, a perforated sleeve, and a sleeve having an open 
weave structure. 

13. The wellbore device of any one of claims 9-12, 
wherein the perforated tubular conduit is radially 
expandable. 

14. The wellbore device of claim 13, wherein the wellbore 
device is arranged in the wellbore and wherein the 
sandscreen has been radially expanded so that the sleeve 
is substantially in contact with the wellbore wall. 

15. The wellbore device of any one of claims 1-14, 
wherein the selected fluid is earth formation water. 
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16. The wellbore device of any one of claims 1-15, 
wherein said body comprises a water swelleable material 
selected from the group of starch -polyacrylate acid 
graft copolymer, polyvinyl alcohol cyclic acid anhydride 
graft copolymer, isobutylene maleic anhydride, acrylic 
acid type polymers, vinylacetate-acrylate copolymer, 
polyethylene oxide polymers, carboxymethyl cellulose type 
polymers, starch-polyacrylonitrile graft copolymers and 
the like, highly swelling clay minerals. Sodium 
Bentonite, and Sodium Bentonite having as main ingredient 
montmorillonite . 

17. The wellbore device substantially as described 
hereinbefore with reference to the drawings. 
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